Spin-label techniques for monitoring macromolecular rotational motion: empirical calibration under nonideal conditions.
Practical techniques are demonstrated for determining rotational correlation times of macromolecules from the first harmonic absorption electron spin reasonance spectra of tightly bound spin labels. The techniques are developed to compensate for such nonideal conditions as residual label motion, temperature dependence of rigid limit spectral parameters, and the presence of inhomogeneous line broadening. These effects are all shown to be of importance in monitoring the rotational motion of carbonmonoxyhemoglobin which is spin labeled with the tightly bound nitroxide label, 4-maleimido-2,2,6,6-tetramethylpiperidinyl-1-oxy. Spin-label interactions with other paramagnetic agents are also shown to produce spectral changes which are qualitatively similar to, but quantitatively different from, those resulting from increases in the rate of rotational motion.